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mX[-- 2002/12/11 



133-777 

AHS^^AI ^m=? miimD\Om^ 117e 402a 

KR 

Oil oi& e^&'A^ m m=?muo. cHdi£! 

(£1) LW^\21 

m^^^ (£1) 

20 S 29,000 S 

8 2 8.000 SI 

0 a OS! 

13 m 525.000 S! 
562,000 a 

1. S^^Ai- SAilAi(£a)_1S 
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^ SOKSilicon on Insulator) *ll<^ls11- ^V-g-^}^ MEMS(Micro-Electro 

Mechanical Systems, o]^}^ 'MEMS' x:]m}o]^^6\]X] ^^o\ ^7}^o] 

^ ^^^^S. c^til-ojio^ ^^1*4 *flol5il (handle wafer )# ^7l^^S. ^^*V^ 

SOI ol-g-tt MEMS t^wl-ol^, zi ^ ^^^1 ^tt 

^ ^§1- ^el^f^ ^>«^1«^1 i^*>^ MEMS c1wl-<ili(40)<^l 

^Sl^#(41); ^11 ^Bl^f^(41)^ofl ^^^^ ^91^(42); ^7] ^^f^(42)^ofl ^ 

^^^1^ ;^12 -^&|^#(43); 7l ^12 ^s]^*(43)^ol-<^l ^^^5]^ i^f^(44); ^ ^1-71 JS. 

^#(44) ^11 ^^^^Ui)^ 'U^^}^] ^^J-^o^. ^^^1 

(CM)ol ^^^^ ^^1*(GH); ♦ ^wl^T^. 
S. 4 

SOKSilicon on Insulator), MEMS t^ti>^l:^, ^^1 
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SO I^l^lsll- ol-g-tt MEMSt]ti>ol>^, ZL ^ ^^1 Ij-'^ {MICRO-ELECTRO 

MECHANICAL SYSTEMS DEVICE USING SILICON ON INSULATOR WAFER, AND METHOD OF 
MANUFACTURING AND GROUNDING THE SAME} 

-£ 1^ 'a^^^y SOI ^2:£olcf. 

£ 2^ ^HflS] S\-o]o] Hj-Alo^ MEMS trlwH^o^ ^2:iE<il 4. 

£ 3^ ^Hfl^ #^1-^^ 1^-^^ MEMS i^ia>ol>^o^ ^S£olcf. 

:£ 4^ ^ ^^^<^1 4€- SOI ^-ll^^H^ ol-g-tV MEMS r^wVoj^^^o^ ^a£o]t:]-. 

£ 5^ ^ t^**)! i4€- MEMS i:^«l-o]io^ ^^1^ ^ :e.<5l^ l-S^^>Solc|-. 

£ 6^ 5. 55^ MEMS i=lw>olri^ ^flS ^ ^ '^IaIs.oIc^-, 

£ 7^ S. 5^ ^ ^^l^o^'^'^l tflt!: ^11 <^l^lH<5li=V. 

£ 8^ :£ 5^ ^ ^^I«c}-'^<^1 tfltt ^12 

40 : MEMS tqtJl-o]^:: 41 : ^o]^) 

42 : 43 : ^12 

44 : ii^f^(7Hw1 #2fl:^) SH : 

GH : ^^1* GHT : ^^1* *>^-^ 
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1020020074503 

CA : ^5.^^ ^^^] DFR : JE-e^-o] ^]^]^^] 
SBN : l-sfl^Ei ST : 



fr^ 2002/12/11 



<16> ^ SOKSilicon on Insulator) ^flol^ll- o]^^ MEMS t^wl-ol^^ofl ^o.^^ 

SOI ?-ll<^l3i1» A>-g-^>^ MEMS c^wl-ol^oilA^ s-ig^ ^7>^ol 
S. x:lH>ol>iO^ ^^l^Cground hole)3|- ^1- *llo]3Jl (handle wafer )S ^7]^ o.^ *?i^^> 
^ SOI ^]-%-^ MEMS i^w>ol>;, ZL ^ ^^1 ^^^<=>\] ^tb 

.<i7> -a^a^ AS, MEMSCMicro-ElectroMechanical Systems, ^^I^V "MEMS"2l- tbi^l-)^ ^ 
M]^^ 7l<H, «]:A>^, ^*7l -^ozf :y:^ o>-^ 7l;^l^^l£q- 

^^*>^ 7l#SAi, "cgs^^ Ir^cf. 7]^^o^S., MEMS t^wl-o] 

^^V^'^IM- 71:^1 ^^17} ^]^S\oXr^ o}^ ^ 

. p>ola.S^S-» a^tbcf. o\^^, o]^% 7>^ofl ^o] S^^o.^M). 

<18> ZL^JL, MEMS , ^fl^^l^lS ^-g-s>^ €l:^fl<^H (handle wafer)7l- ^7] 

-^-B-(Floating)€ i:1ti><>lr^i(Device)7> H)^ ^S^^f ^^^s)^ 7l^3^Tffl 

(Parasitic Capacitance)<^l ^^>«^ ^7]^ ^^5*><^ T^^7li4 oi.<^ 
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<19> 1^ <a^^<y SOI «ll<^l5t)Sl S. 1# ^S^V^a, SOI ^l«^l5Sl(10) 

ol^o]^ ^"af-"?! ^^Sf^(12)^S ol^o^^cV. 
<20> ^7] ^1- ^|ol3](Handle WaferXll)^ ii-f- /um^ ¥^11- ^^1^ ^fl<^l3ilS. 

^i, o]^ €\M}o]^^6\]A\ 7l:^(Substrate)-9-S A>-g-s)ji, i^w>o]^ ^]]o]^ 

(Device Wafer) (13)^ r]v}o]^7} ZL t+s.^!^ 

S.^ ~ n^^A Umo]^, H^JL, 5lS>o^ iii^gs] ^^^S. ^^€4. 

nslJl, -^1-71 S]^5#(12)^ ^e^^ -jOrsl-^S. ^^^Sli^ ;^>ol^i^^ (GYROSCOPE) 14 7># 

. ^(Wet Etching)oll ^iT^Sln^, o]c;\] «l^^(Vacant Space)<^l ^^^^cf. 

<2i> £ 2^ #Efl5^ 5>folol yj-Aioj MEMS n^wVoj^o^ ^2:^S.^^ , S. 2» ^Ss^>^, ^ 

2fl^ Sl-o]<>l ^ig Hj-Aio^ MEMS i:qwH>i(20)^ ^* ^l^Hoil ^fl^§>^ ^ ^^€r^ 
(21)2)-, ^sl^ ^5|-^<H1 ^^^1-^ ^<^^(22)2]-, i:qia>ol>^ ^llolsjofl sflt^-^V^ >ll2 ^e] 
^f^(23)2l-, ^al #Eflrii(cover glass)<^l ^l]^s>^ iLs.%-m)^S. <^]^'=>^^^. :J-^JL, 
^7] M.S.%^{24)^ ^S.^(SE) ^ ^^1*(GH)^ ^^7] ^^1*(GH) ^ 
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(SH)'^l^ £^^jl-^(CM)ol ^^j£]Jl, o] £^^^1-^(01)^ ^^1 
*(GH)^ -^^^<^1 ^^^51^ ^l^^:E-(MP)5q- 'S^^cf. 
<22> tai- *llc>lBl (Handle Wafer) (41)1: <?Ii|l5]S7l^(PCB)^ ^^1^<^1 ^S.^^ ^^T^l 

(29)1- -^^^^1^1^, ^^-71 :e-5:#(24)si ^^1*(gh)<^1 o|i^2(|:^(MP)l- 

^7] «?lifl5lS.7l^(PCB)sq ^^1^(GA)«^1 ^^s^m «c}-^^ ^ol^(W)» ol-g-^H ^^3:> 
^ «j-^o] A>^£]ji $Xo_v^, o]^]^ MEMS i:lti>o]>:^(20)l- o]]^■^] ^s]- ^c^l- 
s. ^^*H *>i4^ MEMS tqi3>oii7> ^^^4. 

<23> ZLS]u|-, ^;^l#ofl ^^^^ ^^1#541H(MP)^ ^4fl5lS.7l:S-(PCB)4^. ^^11- ^^^i^ 

^<^11- ^>-g-^H ^^^m ^7|-£1<H<^> 1:^^^ ^ ^ 

(Natural Oxide)^! ^J^a-^ ^^>^ll- A>-g-3>o^£ ^7]^<^ ^^-o] l-^^^]^ ;^ 

<24> 4^^5l-<^l -^&l*>:a. ^o]<^ ^^'Hl til^M ^-S-^^^*:*! ^^tb 

(Gold Flip Chip Bonding) ^^^^ MEMS t^«>ol>i7> 7fl^s)al 9X^^, o]6\] 

<25> £ 3^ f^sflo] ^c^^^ ^^(Gold Flip Chip Bonding) MEMS clti>c,l>^o^ 

^S.^^, S. 3* ^Hfl^ l-^l-^^ «c><i^^ MEMS i:^w><^l^(30)^ 

^^(Flip chip bonding)^ 'af^'y s-B ^S. #^ ^ ^^(Gold bump flip chip 
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1020020074503 ^^1-: 2002/12/11 

bonding)* ^l-§-^>^t^], o]^ 7l^^<?l clwyoj^ ^2:^ ^7]^ S. 2^] S.^^ c1w>o]^ 

<26> £ 30^ ^cs.^^ Hj-^o^ M£MS i:^y}ol^(30)^ ^1- ^flojTtjoll «fl^5;>^ ;^ll ^e) 

^#(31)4. -^S^^ '^rsl-l-'^l «fl^*>^ ^^f'(32)3l-. t^wH:^ ^H^^l^ioll m 
^e^^#(33)4. T^tH ^2fl^(cover glass)<^l ^SL%-(34)^S. <^]^<^^^. n 

^JL, ^^7] ^^^^(34)^ ^:£*(SH) ^ ^^l*(GH)-i- i^^>Ji, ^7] ^s.^ ^ ^^1* 

S. 2<^1 «>4^<^1, ^^l-S^* ^tb #^01 ^-^^5] 31, # 

^4 1^111:31) :e.(MP)7> <^:i£lT^, o]nfl, ii^#(24)^ ^^*(SH) ^ ^^1*(GH)* 

<27> ojeit!: #^1-^^ wj-^^ MEMS cl«>olioilAi , i:1i3>ol>,o^ ^^3|l:B(Metal Pad)^ 

^il|SlS7l^(PCB)Sl ^^1^ A}o]6]] #^l:(Gold Ball)* ^^^tb ^ "^^^ 'y-^ 
* 7}tb ^T-BfloflA-l ^*ir)-l- <y7}^H ^^^^l7l^ yj-^o] A>-g-5]jL o|^t-ll , '^l ^J"'^ 

oil ^^}^ ^^s^ofl -^sl*>j7, iijoioi ^xgofl al^H ^*^^^<^1 -f^W^ ^^<^1 

^. 

<28> '^I'e-itl: «c}-^<^l^i^ ^^-¥-^<^l 9X^ 7] ^(Substrate)* 9l^^^7]^(PCB)^- 

9X^ 1-^^ ^^(Flip Chip Bonding)* ^-g-l" ^^<^l£ €1" *fl<^l 5] (Handle Wafer)^! 
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<29> ^ ^T^^ ^7]^ n^^}7] <y:#tb ^^S, ^e^-^i, ^ ^^^^ 

SOI ^11^1 311- A>-g-s:>^ MEMS t:qH>ol^oilA-l ^^tb ^^^o] ^7}^o] ^c^^ o.^ r] 
w>ol>;0^ ^xl^s). ^1- ^flolsl (handle wafer)* ^7]^^S. SOI ^fl<^l3Jl» o] 

^t!r MEMS T^^tiHi, ^ ^ ^^1 ^l^^V^cfl ^cf. 

-^l-s:> ^Sl^f^ A>oloil ^o^^^ 5£^^1-^ MEMS i^w>ol>,oil ojlo^A-l, ^11 ^S^^f-; >^7l 

•^^^J-slDi, ^fl^<^l i-^<^l ^^^^ ^^1*; 1- ^Hls:]-^ SOI <>]-%-^ 

MEMS i^wl-ol>^^ ^A'^]^. 
<31> SEtF, ^ ^^^*>7l ^^o,^^, ^ 1:^2] ^12 

^ SOI ^fl«>l3ill- o]^^ MEMS i::1w>oliSl ^ «J-i^<^l $J<H>H , -^S^^^^ 

^l-§-sr>^ ^7] 41 ^^€r%^<^] ^9^%-^ ^^^^m ^12 ^7^1; ^7] ^^#<Hl 

^12 ^^^S-l-Jl, O] ^e]^^<=>ll ^di^i^l ^^VO. ^A^s:}^ cf;^]; 

^12 ^sl^#oii ^^^*>^ ;^14 ^7] ^:^%-<^] ^S.tr ^ 

^^^*>^, ^7] -^7] 42 ^Bl^* ^ -i-^ ^7l ;^li ^el^#^7Vxl 

^^J-^H ^^^^1-^ ^15 ^Tjl; % 4>7l ^^1* T^-^ofl ^^^^^Vc^ M-T^^l ^ 
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^16 1- ^wi^^ SOI o]^^ mems i^w> 

^ SOI (Silicon on Insulator) ^flc>l3l# oj^^!: MEMS i:1w>ol^o^ ^ 13-^<^1 

9X^M, ^el€-#(4l)* ^^l(S5l); ^7] m -^^^^UlM 

(42)^ ^>^^*>^ 42 ^7^1(S52); ^1-71 ^<^#(42)^1 ^12 ^21^^(43)* ^^^sr>j7, o] 
m ^e^^#(43)<^l ^^-^l^i ^^1*(GH)«^1 tH^^V^ ^ 

^l-^Hl ^^(ST)# ^^^*>^ ^13 ^7] 42 ^e|^^(43)^l iiJl^(44)^ ^^^*>^ 

^14 ^5:^1(S54); >a-7l :a.J:#(44)<^l ^S*(SH) ^ ^^lt(GH)* ^^^*>i^, -^^7] 
^ ^^7] >^12 ^s]€-^(43) ^ ^'af'(42)# ^71 ;(|11 ^5l^f'(41)7>;^l <?!^^H 

/Hl5 ^^1(S55,S56); ^ ^71 ^xl* ifl-^oll 1-^^ ^^j^H H-H^l ^ 

^^^^ ^«J*>^ ^16 ^7^1(S57,S58);# ^tilf-^ ^^^S. t}^ SOI (Silicon on 
Insulator) ^flc-l^ll- ^l-g-^ MEMS tqafol^o^ 43^ ^ 

<33> ol^l-, ^ ^x^o^ ^:^6\] u^^ SOKSilicon on Insulator) ^l^l^l^ oj-g-^ memS ^ 
u>ol>,ofl cflg>a^ s. m ^S:^}^ -^MM?]] ^^tVcf. ^ ^^'^Hl £ia<^l^i 
^ ^-at!: ^^^4 7]^^ 7V^ ^^^-9-^1-^ ^^tb ^>-§-t ^^1^. 

<34> s. 4^ ^ ^x^ofl 14^ SOKSilicon on Insulator) ^fl<^l3J]# oj-g-^ meMS tz^i^V^^l^^ 
^SSS^i, £ 41- %2^^^, ^ "^^4 MEMS c^wl-ol^^ ^j-2r> ^e^^^ A>olo|] 

^•^i^^ i^*>^ MEMS i^ti>ol>,(40)<^l SX'^^j, 41 ^^^^-Ul)^, ^7] 41 
^(41)^<^1 ^<a#(42)4. ^^71 ^<=i#(42)^<^l ^^^5)^ ^12 ^^^^U3)^, 
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-g-^>H, ^'^^(42)^ ^Sl^ ol^o1;^ljl, 7.}o]^ 7>^i7ll ^-cHl ^ 

-§-^^ ^^^1, ^-^l- ^ 9XS.^ ^7] ^tb «J^^>^ ^l- 

^^^9] ^^V^ i^^><^ *]lo]s1^A^ ^-g-t!:!^. 

(44)^ cl^<>l.;^ ^7] i^ti>c]i ^-llols^l- i^^r]-7l ^ ^i^^^i 2]--g-t!:i^. 

<36> ^7] ^ MEMS c1w>c>l:±ioi]A-l, ^7] M.S.^iU)<^] ^^1*(GH)^ ^7] 7^]2 

^e1^f^(43) ^ ^<=^^(42)^ ^*fl ^7] ^11 ^e]^f'(41)^7>;^l <?l^J-^>Jl, <^1^ ^^71 ^ 

^1*(GH) vfl«-oi] l-^(CM)* ^^^^V^ ^^1*(GH)^ ^m^(GHT)» ;^ll ^ 

sl^^(41)ofl ^7l^o.s ^^W. 
<37> olsq. #^(CM)^ ^7] ^^l^(GH) ^ ^^*(SH) ifl^<^l 

^1 ^K^^lTlM-, ^7] Z]- ^oj tc|-e^- :^o] Hj-Al ^A^^ 
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<38> o]^]^ ^ ^t^o:| MEMS c^w>ol^(40)^ »ll ^e|^#(41)ol ^iflSlS.7l :&(PCB)<Hl ^£ 



<39> ol^>, ^ ^12 ^ ;^13 ^^^] SOI (Silicon on Insulator) ^ll^^l^l* o] 

-g-tt MEMS T:^ti>ol^s] cfl^flxi £ 5* ^^^^ ^^-fl^Ml ^^tb^. ^ 

%2i^ S^^^l^i ^^^^S. ^^^s]- 7]^-^ 7M T^^^-S.^!:^ -^^tt 

<40> £ 5^ ^ ^^<^1 rc^^ MEMS i=1w><ili ^ JS-^l^ #S^^>mol31, £. 

6^ £ 5^1 MEMS ^]2i ^ z| c^lAlSojcf. 

<4i> £ 5 ^ £ 6^ ^S«>^, ^^^i, ^11 ^7jl(S51)^ tai: ^-11^1 si oi] tflt^^}^ ;^ll 

^(41)* ;^1^^>JI(£ 6a), cf^, ^12 ^7ll(S52)ollAi^ ^V7l ;^ll ^2l^^(41)^<^l 
^-§-*>^ ^"^^(42)^ 6b). :j. 4^, ^13 ^^l(S53)<^lAi^ ^ 

7l ^<?if^(42)^Hl i^til-o]^^ ^-§-s->^ ^12 ^S^^#(43)^ 6c). ttfl , ^ 

7] :^]2 ^el^#(43)<^l i=1«l-o1>^ofl ^^^V^ ^2:1- 3L^^ ^ 

6d). 

<42> ZL 4^, ^14 ^^l(S54)o1]Al^ ^V7l ;^12 ^Sl^^(43)^l c^tiV^lilr 9] 
BlS^i 3)-g-s:>^ ^^#(44)^ ^^^^>J1(£ 6e), :=L 45 ^^](S55,S56)'H1a^^ 

7l :e.^f'(44)<^l <aJ:*(SH) ^ ^^l^(GH)^ ^^^^^{Z. 6f). ^7lAl, ^^-71 
*(GH)* ^1-71 42 ^^^^U3) ^ ^<^^(42)# Tl^A^ ^^^%^i4im^] ^ 
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^^^^>^, ^^1*(GH) 1:^^ ^^^^H ^^l*(GH)ol 

^sl#^(41)<^l ^7l^o.^ 6g). 
<43> ZL cf^, ;^16 ^^l(S57,S58)oll^i^ ^J-7l ^xll- Lfl^cHl 1-^^ ^^j^V'^ M-ol^l 

^§1 ^n-l^lTlM-, ^7] ^ ^ig^ a|-5l- ^av £^ -i-s^ 

^B^^ ^^^^^ <a^^^» 'a=^^>7fl «fl§4. 
<44> ol§>, ^ ^t^o^ ;^12 ^^Hl 4^ MEMS Ti|ti]-ol^o^ ^xjl- ^^jwj-i^oil cfl^flA^^ £ 7^ 

<45> i 7^ £ ^ cfltb ;^ll ;£ 7^ %^^}^, ^7] 

^^1(S55,S56)<^1 tfltb ^11 ^^-1, ^11 5if^j<^l^i^ £ 7a ^1 ^^]^ tifS^- 

^o], >^7l ^^1#(GH)* ^]^^ ^^^] ^^^11 ch:].o1 r^[]^]^B\ 

(DFR)l- ZL cf^, ;^12 £ 7b<^l S^jt!: n}3\. ^o] , >^l-7l JS.^^ 

(44)^1 ^^1*(GH)* ^^*>o.i ^7] ^^1*(GH)^ ^1-71 ^H]^f^(43) ^ ^<?!#(42) 

<46> o]^^ ^;^1(S55,S56)<H1 tfl«fl>H ^^1^.^^ ^^^>^, ^^"l . ^j-^oflA-l ^7] ^ 
SL%^iU)2] ^xlt(GH)^ ^1^1^ M-H^l ^^<H1 =el-ol 5fl^l^Bl(DFR)# ^^^*>JI, 

^ cf^, :^12 5f^^<:>fl^i^ >a-7l ^^#(44)^ ^^1*(GH)<^1 ^^}^^ ^7] 
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<47> o^7lAi, Tifl^lxl ^^Hl ^-ll'^ls]^ ^11 ^&1^(41)<^1 ^^^rl-J7;^> t}^ ^ 

<48> ^^t!- yl-sf ^ ^T^ofl ;H12 ^^<Hl^i^, SOI ^llolsl^ #2fl^ ^flol5)(Glass 

Wafer)sq-5l ^flo]3j (Wafer bonding)<>l ^S.^ ^^<=^]^^ ^^l*(Ground Hole)^ ^^7\ 
^*>^ ^1 si (Handle Wafer )^'>:^1 3^11- ^l^i^^l , '^^Ia-I 7} 

^l:^ l:2fl^iEi(Sand Blaster) ^l-§-s-H ^ ^i^f. 

<49> ^^jojisl^Vofl ^liflollA-l 7^9] 7l-^§flo]: ^>^^ Ajljc y^sg-o^] aj-o^ ^ ^ 7l-;^l 

^el-o] eii^i^B^Dry Film Resister)* <^l-B-^>fe i::^^)-*^^ ^*>o^ sflE^ 

^tb ^ T^l^flt!: ^J^S ^12 ^ ^^^cf. *fl<^l5l ^^(Wafer 

bonding)^! ^S.^ ^ DFR^ ^;^l*(Ground Hole)-^^'?]: sflB^^^ ^ ^^^^1^ 71-^^1-13 
^^=(sand) *^ i=1w>oli ^fl^lsilsl- si ^5^^ ^^^VJL 

<=>]^^}^] ^^€1=)-. 

<50> oi3r>, ^ "^^^ 43 ^^H] MEMS wj-o] ^^o;] ^^j^ ^^l^j"^-^! tfl^flA^^ i 8# 
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<52> £. 8^ %l-S*><^ ^7] ^13 ^7] ^<^^(42)<^1 ;^12 ^e|^^(43)^ ^] 

^Sl^f^(43)<^l ih^j^ ^^^^m 5i}-:^i'=Hl^^ ^^l*(GH)o11 cfl-g-^m 

^^1<^1 ^^(ST)^ ^^^*>:31, ^71 y^]5 ^;^1(S55,S56)<^1>H^ ^7] 

(SH) ^ ^:^11-(GH)^ £ 8a ^ IE 8b<^l S^ltb w>sq- :&ol , ^7] ^^^1^^ ^j- 

7] ;^12 'Msl^f'(43) ^ €<?lf^(42)^ ^7] 75111 ^Bl^f'(41)^7>:^l ^^^V*^ ^^^tb 

<53> <^7lA-1, ^fl o] 3t| ofl ^A^S]^ #^(ST)^ ^^^^IM" ^ 

^^l*(Ground Hole)ol ^41<^1 5] (Handle Wafer)^7>^1 

<54> o]9\- ^ /^13 ^ ;^12 s-^ijy-cf ^^tb ^cJ-^-^S. DFR /^M'^ 

ol S. 8<H1 a.^ ti>^ ^l^l^l ^^o] S^^e1^>c^ 

^^1*(Ground Hole)^ W*>^ ^J-'^-^S, *<^1. ^^H-ofl ^^l*(Ground 

^ ^'a^ cltiVoj^^ ^fl Ola] oil i:^w>ol>i^ <^2q-^>^ ^^<HlAi c1i3>ol>h ^flol^l ^^ofl ^ 
iflTlM- ^^1 *(Ground Hole)^^<Hl tijidVol^ ^fl<>l3ll- <^zl-^>^ ^J-'^^l^-. 

<55> 2E*!:. ^7l 7^15 ^;^1(S55,S56)^ tis^(44)^ ^^ll-(GH)^ ^1-7l ^:^1*(GH)^ 

^7l ;^il2 ^^€-^U3) ^ ^^^-(42)^ -f-^ ^7l ;t|ll -^^^^-^l)^}^] <^^^]^ 
^mcHl, <^]s^ ^^1*(GH)^ ^el^#(41)^7>;^l ^^t}^ ^^q- ^j-^oiuf 

^0,1 Cl-Oj:^!: Ol^o^^ ^ oJj7, ci7lA^,^^ ^AV^ 

l-Hfl>iBl i^§(SBN)<^l <^1^^^ ^ $11=1-. - . ' 
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<56> olitll, tqa>ol>h ^]o]i^^ ^^1* cl-sflo^ clti>cl>i $llol2]^ ^^^5:1 9X 

^^s)7l ^ofl ^^1^^ ^s. i?flols]^l-^l ^^a^o.^ -i^^^cf. 9l^}<^, K^^^ 

^ ^Hfli S.^^ K^^o] ^0]7]^ jL5lfS. ^ ^^^^ 

<57> aj-sq- ^o], ^ ^i^^ #e|)^ aigui). ^lolsill- ^7]^^S. 9^^t}c^ 

ojjs: sfolo^ ^xgCWire bonding)^ ^c^^oj^. s.^^ ^-^(Flip chip bonding)^) wj-i^o] 
€■ ^ efl^CChip leveD^^l^i <^li^l t^^I #Hfl:ii(Cover Glass) S.^<^] ^^l7> JBSlM-^ «j- 
^-^S-Ai, o]si^ ^o], ^s. ^lol3Ji (Handle wafer)<^l>H JL^a^M ^7^^ 

^>7] ^^fl^l^ ^^l-&(Ground Hole)<HlAi ^1- ^flols] (Handle Wafer)^7>^l * 
(Hole)-8: ^-i-^V^ 7}^j- ^^tt ^o^'^^^l^. 

<58> vc^E^^^, MEMS<^lAi SOI ^ll^^l^lfe i-i- ^^l7l- ^/^mol^VS. 

[^^^^ Jl^] 

<59> >a-#^ ^ ^^<^1 SOI ^fl<^l3i1S A>^*]-^ MEMS tqB>ol^oilA-l ^ttb 

^7>§^ol ^^tt "E-^^^S. ^^l*(ground hole)4 ^-i- ^]o]^ 

(handle wafer)!- ^71^^^^ , ^^(Flip Chip Bonding)* ^ ^-f 
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. ^£51 ^o] 1-^ (Conductive Material 9^^^ ^ 9X^, 

^l^l^KHandle Wafer)^ ^y]^9l 7>^^>°^ , ^-^^ 1-^^ ^o]^ 

^^o^ ^1^* 7M ^711 ^ 9X^. 
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[^^^^^^] 
[^^^^ 11 

-^t} Afojoil ^o^#^ i^sr>^ MEMS T=1wl-c>l^(40)<^l 9X'=^M, 

^s1^#(4l); 

;^)ll ^el^f^(41)>a-<^l ^^^^ ^'^^(42); 
^<?1#(42)^<^1 ^^^5]^ ^12 ^el^^(43); 
^7] ^12 ^B^^f^(43)'^M1 ^^^5]^ :a.J:#(44); ^ 

^oM ^:£f^(44) ^j-^^'^l^i ^oM ^11 ^&l€-^(4i)s^ ^-^^7>^l <?1^J-s1t:H, tfl^ofl :£ 

l-^(CM)ol ^^^^ ^^ll-(GH); 
# T^wl^r>^ SOI ^|c>]3ll- oj-g-^ MEMS t:1t3>ol;i. 

2] 

^ll*J-<=Hl ;^12 'Me^^#(43)^ 

^^S] ^Aj.^ ^^^m SOI ^I^I^IS ol-g.^ MEMS t^w>ol 

3] 

^]2^M SZ<H^-1. ^J-7l iJ:#(44)^ 
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^^1-^^ t}^ SOI *flol3l# oj-g-*!- MEMS c^wl-ol^;. 



<?l^t!: ^^^^}^] ^7]^^s. '^^^<^ ^^^^^ soi 

^l^ll- o]^^ MEMS t^w>ol^. 
51 

Sl^^i, ^1-71 #^(CM)^ 
^^1*(GH)^ tri-el- £^ ^^js]<^, ^7] 

(GH)^ ^V^-^'^l^i-^B-i ol^tt tiJl#^ ^7l^ o.^ S^^S]^ ^^^S]^ 

^^i^S SOI ^^lojsll- oj-g-^ MEMS clw>^l:^;. 

6] 

SOKSilicon on Insulator) '=>]-%-^ MEMS x^l^Voj^o^ ^ 9X 

^11 ^&l^f'(4l)* ^l^^m ^^](S5l); 
^7] m ^el^#(41)<^l ^^^-(42)^ ^^j^m ^12 ^;^1(S52); 
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# ^^-^ ^^^^}^ m ^^1(S53); 
^1-71 ^12 ^s:]^f^(43)<^l a-^f^(44)* ^^^*>fe ^14 ^7^1(554); 

^1-71 ^^^(44)^] ^:£*(SH) ^ ^^1*(GH)^ ^^^^H, ^7l >a-7l ^ 

el^f'(43) ^ ^*?lf^(42)^ -i-efl >g-7l ;^lll ^S^S-f-C 41)^71-^1 <a^^H ^-^^^1-^ ^l5 ^ 
7^1(S55,S56); ^ 

^7l ifl^^ofl ^^^^H ^^^^ ^^*>^ ^16 

(S57,S58);# ^wl^^ SOKSilicon on Insulator) ^flolJ^l* "^l-i-^ MEMS 

71 

^j-7l :a.^#(44)5^ ^^1*(GH)^ ^15^1^ M-H^l -^^^1 efl;=^lriEl(DFR)* 

^>7l ^s.%^(U)^ ^:=^1*(GH)^ ^7] ^;^1*(GH)^ ^12 ^&|^#(43) 

^ ^S^*(42)^ ^7l ^5^$^(41)'7M <?1^J-^1?^ ^^J^V^ ^12 3}-^^; * 

^^1-2.^ SOKSilicon on Insulator) ^^lojsll- oj-g-^ MEMS c^tij-oj^i^ 
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i^^^^ 8] 

^16-^J-<H1 Si^^i, ^7] :^]5 ^/^1(S55,S56)^ 

21^^(44)^ ^^1*(GH)* ^l^t!" ^-^^1 ^1- sfl^l:iEKDFR)l- 

:a.S#(44)5^ ^^1*(GH)<H1 ^AV^V'^ ^^1*(GH)^ ^12 ^E^^ 

^-(43) ^ ^^f^(42)* -i-tfl ^11 'Ms]€-#(41)^>^1 <?1^J-^1^ ^-^^^m ^12 ; 

# SOI (Silicon on Insulator) ^Il<^l2)# oj-g-^ MEMS i^w> 

[^^%^ 9] 

^I8«j-'^1 Sl^l^i, ^7] m ^^1(S55,S56)2] ^A].^ 

AJ}:^ l-2fliEi ii#(SBN)<Hl ^«fl 'sl^^^m ^^i-^S SOI (Silicon on 

Insulator) ^H^^l^ll- <5l-§-tb MEMS t:l«>ol:i^ ^]2i ^ ^^^l^J"'^. 

10] 

SOI (Silicon on Insulator) ^^lol3Ill- o]^^ MEMS clti><^li2l ^]2t ^ ^^1 wj-^<^l $Z 

^11 ^s^^f^(41)^ ^l^^m ^11 ^^1(S51); 
^^71 ^9i#(42)# ^-^J^m ^;^1(S52); 
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^7] ^el^f^(43)<^l ti^f^(44)^ ^^d^>^ »14 ^;^1(S54); 

^7] iS#(44)<^l ^^*(SH) ^ ^^]*(GH)* ^^d^V^. ^^7] ^^1^* ^1-71 ^12 ^ 
si $#(43) ^ ^<af'(42)^ -i-^fl ^^7l ^e1$# (41)^1-^1 '^^^^}^ ^^^t}^ ^ 
;^1(S55,S56); ^ 

^^1* xfl^<^l £^^d ^^d^H ^^^^ ^16 

(S57,S58);# ^wlf-^ ^^-^^ *>fe SOI (Silicon on Insulator) ^flols]!- o]^^ MEMS 
[^^^J- 11] 

^Il0«j-<^1 ^l<>|^i. ^7] ^^1(S55,S56)^ 

^7] S.S.%(U)^ ^^1*(GH)^ ^z^*><^ ^^1*(GH)* ^^7] ^12 ^B]$#(43) 

^ ^^^-(42)^ ^Bl$#(41)^'M ^^J-aIt^ ^^d^m ^^i-^S. ^> 

^ SOKSilicon on Insulator) ^l^^l^ll- MEMS t^l yl-<^lr^5l ;^]Si ^ 

12] 

^110*J-«^1 ^^^i. ;*115 ^^1(S55.S56)^ 
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#(43) ^ ^<?1#(42)^ *^fl ^1-71 ;^ll '^^^^]^ ^^^*V^ 

s:>^ SOI (Silicon on Insulator) ^flol3sl# o]^^ jjEMS t=1 wl-c>l^^o^ ^ 

I^^^^J- 13] 

^112%V<^1 ^<^A^. ;(115 ^;^1(S55,S56)^ ^^>^ 

l:2fl:^xB-l t#(SBN)<>ll Sl«fl o]^o^;^^^ SOI (Silicon on 

Insulator) ?fl<5l2ll- '^]^^ MEMS x^^yl-ol^^ ^]2i ^ 
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IS. 11 



10 
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is. 4] 
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is. 5] 



c 



Al 



XI- 



M 1 (41) Hlg 



S51 



xii 1 ^£ise (41)^011 m^m{42)m^ 



(42)^011 XII 2^£|^g (43) 
§^ ^ HI 2^&l^g (42)011 ^§°J 



XII 2^ dies (42)^^01l fiSe (44) 



t^Sg (44)01! >iimS ^ SXI« 



SXIBS Xii 1 ^E-iee (41);)hX| 
aSAI^ SX|»]1^ M 1 ^dieS (41)- 



^^:'l SX|*(GH) LI^OII 
£a^S§ (CM)S 



S52 



S53 



S54 



S55 



S56 



■S57 



S58 
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is. 7] 

(a) 
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IS. 8] 

(a) 
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